Genetic manipulation of human embryonic stem cells in serum and feeder-free media.
Generic methods for genetic manipulation of human embryonic stem cells (hESCs) are important for both present research and future commercial applications. To date, differences in cell derivation and culture have required independent optimization of transfection and transduction protocols and some lines have remained refractile to all methods. Here we describe a culture protocol that has been extensively tested in 12 different hESC lines (1, 2) and shown to support efficient gene transfer independent of the method of gene delivery or history of the cell line. The system is based on Matrigel monolayer culture and conditioned medium from mouse embryonic feeder cells (MEFs) and entails transient high-density culture followed by rapid adaptation to low density for gene transfer. Under these conditions, plasmid transfection, virus infection, and siRNA transfection are highly effective. Stable genetically modified hESC lines can be generated with plasmid transfection, viral infection, or electroporation without loss of pluripotency or differentiation potential. The majority of lines generated in this system display a normal karyotype.